Computational modeling assists in analyzing the specific functional role of the cellular effects of acetylcholine within cortical structures. In particular, acetylcholine may regulate the dynamics of encoding and retrieval of information by regulating the magnitude of synaptic transmission at excitatory recurrent connections. Many abstract models of associative memory function ignore the influence of changes in synaptic strength during the storage process and apply the effect of these changes only during a socalled recall-phase. Efforts to ensure stable activity with more realistic, continuous updating of the synaptic strength during the storage process have shown that the memory capacity of a realistic cortical network can be greatly enhanced if cholinergic modulation blocks transmission at synaptic connections of the association fibers during the learning process. We here present experimental data from an olfactory cortex brain slice preparation showing that previously potentiated fibers show significantly greater suppression (presynaptic inhibition) by the cholinergic agonist carbachol than unpotentiated fibers. We conclude that low suppression of non-potentiated fibers during the learning process ensures the formation of self-organized representations in the neural network while the higher suppression of previously potentiated fibers minimizes interference between overlapping patterns. We show in a computational model of olfactory cortex, that, together, these two phenomena reduce the overlap between patterns that are stored within the same neural network structure. These results further demonstrate the contribution of acetylcholine to mechanisms of cortical plasticity. The results are consistent with the extensive evidence supporting a role for acetylcholine in encoding of new memories and enhancement of response to salient sensory stimuli.
Introduction
The specific cellular effects of acetylcholine play an important role in setting the dynamics of cortical structures. Blockade of these cellular effects with muscarinic acetylcholine receptor antagonists such as scopolamine and atropine causes strong behavioral impairments. At high doses, these drugs cause delirium and hallucinations-a profound breakdown in cognitive processes (see Kopelman, 1986 for review). At lower doses, these antagonists cause impairments in specific cognitive tasks, including encoding of verbal stimuli for subsequent retrieval (Atri et al., 2003; Ghonheim & Mewaldt, 1977) , encoding of visual stimuli for subsequent recognition (Aigner & Mishkin, 1986; Sherman, Atri, Hasselmo, Stern, & Howard, 2003) and response to stimuli in a continuous performance tasks (Wesnes and Warburton, 1983) . Selective lesions of cholinergic innervation cause decreases in perceptual discriminability (Linster, Garcia, Hasselmo, & Baxter, 2001) and impairments in continuous performance tasks (McGaughy, Kaiser, & Sarter, 1996; McGaughy & Sarter, 1998) . The research presented here focuses on the olfactory system. In the olfactory system, scopolamine has been shown to reduce behavioral odor habituation (Hunter & Murray, 1989), impair short-term memory 
